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DETAILED ACTION 

This Office Action is in response to the Application filed February 18, 2005. 

Election/Restrictions 

1 . Applicants' election with traverse of Group I and Species I, claims 1-19, In the 
reply filed on July 28, 2008 is acl<nowledged. The traversal Is on the ground that claim 
25 depends on any one of claims 1-22. This is not found persuasive because Groups I 
-V \ack the same or corresponding special technical features, because the common 
features as set forth In claim 1 do not show an inventive concept over the prior art as 
evidenced by Fig. 3 of Kane (US 6,369,404), which shows all the limitations of claim 1 , 
but not all the limitations of claim 25. Claims 20-22 are withdrawn from further 
consideration as being drawn to a nonelected Species, because Species I is directed to 
Fig. 1 (a). Claims 23-27 are withdrawn from further consideration as being drawn to 
nonelected Inventions. The requirement is still deemed proper and is therefore made 
FINAL. 

Claim Objections 

2. Claim 3 Is objected to because of the following Informalities: on line 2, "the" 
should be Inserted before "other". Appropriate correction is required. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 2-4, 8 and 19 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 2, it is not clear whether "donor electrons" should be replaced by 
"donor atoms", because electrons cannot ionise. 

Regarding claim 3, it is not clear whether "a charge qubit" recited in claim 3 refers 
to "a charge qubit" recited in claim 1 . In the below prior art rejection, it is interpreted that 
"a charge qubit" recited in claim 3 refers to "a charge qubit" recited in claim 1 . 

Regarding claim 4, it is not clear what "the charge qubit is formed the lowest 
symmetric or antisymmetric molecular states" refer to, because some words are 
missing. 

Regarding claim 8, it is not clear whether "the two P atoms are buried in the 
range 5 to 50nm" refer to a depth or separation from each other. 

Regarding claim 19, it is not clear whether "it" refer to the device or the 
environment. In the below prior art rejections, it is interpreted that "it" refers to the 
device. 

5. Claim 1 recites the limitation "the location" in a quantum device. There is 
insufficient antecedent basis for this limitation in the claim. Claims 2-19 depend on 
claim 1, and therefore claims 2-19 are also indefinite. 
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6. Claim 4 recites the limitation " the lowest symmetric or antisymmetric molecular 
states" in a quantum device. There is insufficient antecedent basis for this limitation in 
the claim. 

7. Claim 5 recites the limitation "the spacing" in a quantum device. There is 
insufficient antecedent basis for this limitation in the claim. Claim 6 depends on claim 5, 
and therefore claim 6 is also indefinite. 

8. Claims 7 and 1 1 recite the limitation "the surface" in a quantum device. There is 
insufficient antecedent basis for this limitation in the claims. Claim 8 depends on claim 
7, and claims 12-16 depend on claim 11, and therefore claims 8 and 12-16 are also 
indefinite. 

9. Claim 1 1 recites the limitations "the charge wavefunctions" in a quantum device. 
There is insufficient antecedent basis for this limitation in the claim. Claim 12-16 
depend on claim 11, and therefore claims 12-16 are also indefinite. 

10. Claim 12 recites the limitations "the potential barrier" and "the barrier height" in a 
quantum device. There are insufficient antecedent bases for these limitations in the 
claim. Claims 13 and 14 depend on claim 12, and therefore claims 13 and 14 are also 
indefinite. 
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1 1 . Claim 13 recites the limitation "the relative shapes and sizes" in a quantum 
device. There is insufficient antecedent basis for this limitation in the claim. Claim 14 
depends on claim 13, and therefore claim 14 is also indefinite. 

12. Claim 17 recites the limitation "the configuration" in a quantum device. There is 
insufficient antecedent basis for this limitation in the claim. Claims 18 and 19 depend 
on claim 17, and therefore claims 18 and 19 are also indefinite. 

13. Claim 18 recites the limitation "the environment" In a quantum device. There is 
insufficient antecedent basis for this limitation in the claim. Claim 19 depends on claim 
18, and therefore claim 19 is also indefinite. 

Claim Rejections - 35 USC § 102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

15. Claims 1-5 and 7-19 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kane (US 6,369,404). 

Regarding claims 1-4, Kane discloses a quantum device (Fig. 3) comprising a 
pair of dopant atoms C^P) (col. 8, line 60) located in an otherwise electrically inert solid 



Application/Control Number: 10/524,951 Page 6 

Art Unit: 2815 

substrate (5) (col. 7, line 1 1 ) in which it is possible to ionise the dopant atoms, wherein 
the two dopants (^^P) inherently produce a double-well electric potential and a charge 
qubit is realised by a location of one or more electrons or holes within this potential 
(claim 1), wherein the substrate (5) is silicon (col. 8, line 59), the dopant (^V) is 
phosphorus and ionisation of one of the donor atoms inherently creates a P-P"" system 
(claim 2), wherein the charge qubit may be formed by the location of a single electron in 
one or the other well of the double-well potential (claim 3), and the charge qubit may be 
formed in the lowest symmetric or antisymmetric molecular states (claim 4). 

Further regarding claims 1 , 3 and 4, the claim limitations "it is possible to ionise 
the dopant atoms", "a charge qubit is realised by the location of one or more electrons 
or holes within this potential", "a charge qubit is formed by the location of a single 
electron in one or other well of the double-well potential", and "the charge qubit is 
formed the lowest symmetric or antisymmetric molecular states" specify an intended 
use or field of use, and are treated as non-limiting since it has been held that in device 
claims, intended use must result in a structural difference between the claimed invention 
and the prior art in order to patentably distinguish the claimed invention from the prior 
art. If the prior art structure is capable of performing the intended use, then it meets the 
claim. In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto, 136 USPQ 458, 459 
(CCPA 1963). A claim containing a "recitation with respect to the manner in which a 
claimed apparatus is intended to be employed does not differentiate the claimed 
apparatus from a prior art apparatus" if the prior art apparatus teaches all the structural 
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limitations of the claim. Ex Parte Masham, 2 USPQ 2cl 1647 (Bd. Pat. App. & Inter. 
1987). 

Regarding claim 5, Kane further discloses for the quantum device according to 
claim 2 that a spacing between the P atoms is up to 200nm (col. 8, lines 61-62) (claim 
5). 

Regarding claims 7 and 8, Kane further discloses for the quantum device 
according to claim 2 that the two P atoms are buried up to 200nm below a surface of the 
device (col. 8, lines 60-61) (claim 7), wherein the two P atoms are buried 20 nm below 
the surface of the device (claim 8). 

Regarding claims 9 and 10, Kane further discloses for the quantum device 
according to claim 2 that the silicon substrate (5) is coated with an insulating layer (6) 
(col. 8, lines 62-63) to isolate the donor electrons from any surface electrodes (7 and 8) 
(col. 7, lines 13-15) (claim 9), wherein the insulating layer is SiOa (claim 10). 

Regarding claims 11-14, Kane further discloses for the quantum device 
according to claim 2 that gate electrodes (7 and 8) are placed on a surface of the 
substrate (5) above the donor atoms C^P) to allow for external control of charge 
wavefunctions (claim 11), wherein a first gate (8) is located over a potential barrier, 
between the two wells, to control a barrier height (claim 12), wherein a second gate (7), 
or more than one second gate (7), is provided to control relative shapes and sizes of the 
two wells (claim 13), wherein suitable biasing of the first and second gates (8 and 7) 
allows one qubit logic operations to be performed (claim 14). 
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Further regarding claims 11-14, the claim limitations "to allow for external control 
of the charge wavefunctions", "to control the barrier height", "to control the relative 
shapes and sizes of the two wells", and "suitable biasing of the first and second gates 
allows one qubit logic operations to be performed" specify an intended use or field of 
use, and are treated as non-limiting since it has been held that in device claims, 
intended use must result in a structural difference between the claimed invention and 
the prior art in order to patentably distinguish the claimed invention from the prior art. If 
the prior art structure is capable of performing the intended use, then it meets the claim. 
In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto, 136 USPQ 458, 459 (CCPA 
1963). A claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from 
a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 
claim. Ex Parte Masham, 2 USPQ 2d 1647 (Bd. Pat. App. & Inter. 1987). 

Regarding claims 15 and 16, Kane further discloses that one or more charge 
detection devices (SETT) may be provided on the surface of the substrate (5) for qubit 
readout and to confirm initialization of qubits (col. 8, lines 46-52) (claim 15), wherein the 
charge detection device (SETT) is a single electron transistor (SET) (claim 16). 

Regarding claims 17-19, Kane further discloses for the quantum device 
according to claim 2 that a configuration comprising two dopant atoms (^^P), surface 
gates (7 and 8) and surface charge detection devices (SETT) may be repeated many 
times on a single silicon chip (5), allowing for scale-up to a many qubit processor (col. 8, 
lines 46-52) (claim 17), wherein the device (Fig. 3) is cooled (col. 9, lines 4-5) to ensure 
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that the donors f V) are not thermally ionised and to minimise coupling of the charge 
qubits to the environment (claim 18), wherein the device (Fig. 3) is cooled to 4K or 
below (claim 19). 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kane (US 
6,369,404). The teachings of Kane are discussed above. 

Kane differs from the claimed invention by not showing that the spacing between 
the P atoms is in the range 20 to lOOnm. 

The claim is prima facie obvious without showing that the claimed range of the 
spacing achieves unexpected results relative to the prior art range. In re Woodruff, 16 
USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 
(Fed. Cir. 1996) (claimed ranges of a result effective variable, which do not overlap the 
prior art ranges, are unpatentable unless they produce a new and unexpected result 
which is different in kind and not merely in degree from the results of the prior art). See 
also In re Boesch, 205 USPQ 21 5 (CCPA) (discovery of optimum value of result 
effective variable in known process is ordinarily within skill of art) and In re Aller, 105 
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USPQ 233 (CCPA 1955) (selection of optimum ranges within prior art general 
conditions is obvious). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAY C. KIM whose telephone number Is (571)270-1620. 
The examiner can normally be reached on 7:30 AM - 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned Is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (BBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated Information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/J. K./ /Jerome Jackson Jr./ 

Examiner, Art Unit 281 5 Primary Examiner, Art Unit 281 5 

October 22, 2008 



